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AUTHORS: Pi Chting-hua, Kornilov, I. I. 
TITLEs Phase diagram of the ternary system Ti - Ve TiFe 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, now 6, 1961, 1351-1354 


TEXT: From the investigation results of quasi-binary sections TiFe, o V 


and TiFe = V, the authors established for the phase regions of the ternary 
system Ti - V = TiFe that at room temperature four monophase, five diphase, 
and two triphase regions are in a state of mutual equilibrium, It was the 
authors’ aim to atudy the phase diagrams of this system at 1000 and 800°C, 
as well as the phase conversions of some alloys in the solid state. 93 
alloys from titanium sponge TM -0O (TG-0), metallic vanadium (99% V), and 
an alloy corresponding to the compound TiFe with a ratio Ti « Fe = 50 s 50; /\ 
60:40; 70230; 80220; 84116; 90210 and 95:5 were produced and investigated 
by microstructure- and X-ray structural analysis. For the atructural 
analysis these alloys were quenched in water after 48 hr heating at 1000°C 
and 248 hr at 800°C. The alloy with 2.5% V and 4.0% Fe was in the diphase 
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-= 64 : 16 and variable. V content, on the basis of which the polythermal 
_ curve (Fig. 4) was built. It can be seen from it that the phase conver- 
ws sions change over for 5% V from the 4 +5455 -regions into the « + tp tg- 
region at 600°C at relatively low temperatures, for 10% V from the Yt hte 
xegion into the 4 +y-region at 505°C. With an increase of the V content 
above 40%, the temperature of the conversion of the %+;-phase into the 
solid f -solution drops. In all phase conversions from triphase regions 
(A+ fp or x4h4 5) into diphase regions, heat is set free, which 
determines the conversion temperature. There. are 4.figures, 1 table, and 
5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. The reference to the 
English-language publication reads as follows: W. R. Lucas, W. P. Fizhel. 
Trans.Amer. Soc. Metals, 46, 277 (1954). 


ASSOCIATION: Institut metallurgii Akademii nauk SSSR im. A. A. Baykova 
(Metallurgical Instituteimeni A. A. Baykov, AS USSR) 
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AUTHORS: Kornilov, I. I.; Polyakova, R. S. 
eRe ORR Reais. : 
TITLE: ‘Hardness of some alloys on niobium basis at high temperatures 


PERIODICAL: Atomnaya energiya, vs.10, ne 2, 1961, 170-172 


TEXT: The present "Letter to the Editor" describes investigations of the 
temperature dependence of the hardness of niobium and of some of its alloys, 
which were carried out after a method described in Ref. 1. The alloys 
examined had the following composition (in % by weight): KK 
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' the investigations: 4) Niobium, just: as nickel, iron, or cobalt mey be ; 
strengthened by alloying it; the components may be introduced either by Yor 
formation of a solid solution. or by formation of a supersaturated solid so-. 
lution and separation of the excess phase.. 2; The method of the "hot" hard- 

ness (which was used here) allows to characterize in first approximation the 
hardness of alloys at otigh temperatures. 3) Multi-component alloys showing 

high hardness at 1000°C have to be further examined and to be tested for 

heat resistance by means of standard methods. There are 3 figures, 1 table, 

and 3 references: 3 Soviet-bloc. ; 
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Legend to Fig. 2: Ordinate: Hardness eves? )} abscissa: Temperature ). 
The figures beside the curves indicate the number of components (cf. fable). 
Legend to Fig. 3: Strengthening coefficient of the alloys at three dif- 
ferent Homperaturesy the figures n denote the (n+1)-component alloy. 
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AUTHORS ; Kornilov, I.I. and Yakimova, A.M. 


TITLE: . The effect of hydrogen on the structural properties 
of alloys T3, T4, T6 and T8 


PERIODICAL: Fizika metallov i metallovedeniye, v. 12, no. 4, 
1961, 550 = 557 


TEXT: The alloys T3, T4&, T6 and T8 represent a group of 
alloys of the six-component Ti-Al-Cr-Si-le-B system, differing 
in the Al content only, the total content of the remaining all- 
oying additions being constant at 1.2 - 1.6%. The Al content 
of the experimental alloys was 3% (T3), 4.26% (T4), 6.08% (16) 
and 7.37% (T8), their oxygen and nitrogen content being 0.09% 
and 0.03%, respectively. Hydrogen (0.005, 0.015, 0.025, 0.05 
or 0.08%) was introduced by heating in vacuum at 700 °C in the 
presence of titanium hydride. The effeot of hydrogen was 
Studied by metallographic examination, mochanical testing and 
X-ray diffraction. Tensile tests were carried out at room 
temperature at strain rates of 0.16, 11.4% and 48.2 mm/min. The 
impact strength was determined at +20 and -78 °C. Thermal 
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stability (resistance to oxidation) was studied by holding the 
alloys for 100 hours at 450 and 500 (T35 and T4) or 500 and | 
550 “C (T6 and T8) and subjecting them to tensile tests at room m | 
temperature. Several conclusions were reached.1) Addition of 
up to 0.25% hydrogen slightly increases the room-temperature 
tensile strength of the alloys studied without Significantly 
affecting thoir plasticity with the oxception of the alloy T&. 
This is illustrated in Fig. 2, where reduction of area 
(MW, % , vertical scale) is plotted against the hydrogen 
content (%) and strain rate (v, mm/min) used during the tensile 
test. These results were attributed to the fact that the 
lattice of the a-phase was only slightly distorted 
by hydrogen owing to its small atomic radius. The loss of 
ductility in alloy T8 is most likely associated with the 
precipitation of brittle aj~phase. 2) The impact strength of 


alloys T4, T6 and T8 at room and sub-zero temperatures is not 
affected by the variation of the hydrogen content in the 
0.005 - 9.08% range. Alloy T3 is an exception because of low 
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Solubility of hydrogen in alloys with 3% Al. In the case of 
this alloy, the impact strength at room temperature falls 


from 4 kgm/om” at 0.005% hydrogen to 1.0 kem/om at 0,08%, ‘the 
corresponding decrease,in the impact strength at -78 “C being 
from 3.2 to 0.8 xgm/cm". 3) Thermal stability of the alloy 

T8 is strongly affected by the variation of its hydrogen content 
which, however, does not affect this property in the ase of 
alloys T3, T4 and T6. This is indicated by data given in 

Table 3, showing the various mechanical properties of the alloys 
studied after preliminary treatment cons:isting of heating in 
air at various temperatures for various times. 4) X-ray ~ 
diffraction analysis revealed the presence of a residual f-phase 
in the alloys studied. The a- and $-phases are not in equilibrium 
and a transformation takes place when these alloys are held for 
100 hours at 450 ~ 550 "c., aS.a result of which the state of 
equilibrium is reached. This transformat:iion is accompanied by 
redistribution of the alloying elements between the a- and 
B-phases, the S-phase becoming enriched with Cr and Fe. 
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5) The lattice parameter of the B-phase in the alloys T3 and 
Tt is unaffected by the presence of hydrogen. In the case of 


alloys T6 and T8, hydrogen dissolving in the B-phase on 
heating considerably increases its lattice parameter. 
Acknowledgments are expressed to N.I. Blok, A.I. Glazova and 
NF. Lashko. There are 5 figures, 3 tables and 7 references: 
5 Soviet-bloc and 2 non-Soviet-—bloc. 
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AUTHORS: Grum-Grzhimaylo, N. V., Kornilov, I. I., Pylayeva, Ye. Ne, 
and Volkova, Me Ae | 


TITLE: Metallic. compounds in the range of solid a-solutiona of 
the system titanium-aluminun 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961, 599-602 


TEXT; The authors proved (Ref. 6: Tr. inst. metallurgii AN SSSR, no. 2, 
1957) that in titanium - aluminum alloys (7.5-20 wt% Al) the resistance 
to creeping in bending deformation by the centrifugal method rapidly X 
increases as plasticity decreases. They point out that such a change of 
properties in the range of solid solutions of the binary system Ti - Al 
could not be explained by conventional methods of metallographic analysis. 
The objectives of the present study were therefore the following: 

i investigation of the range of solid a-solution in the Ti - Al system; 
2) determination of the nature of phases appearing in it by measuring the 
Hall effect as a function of the composition of the alloys. The authors 
have previously proved (Ref. 9: ZbNKh, 2, no. 10, 1957; Ref. 10: ibid, 
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Bly noe Dy 1956) that the galvanomagnetic effects are related to the 
composition of various alloys in a way that salient points and jumps 

appear in the diagram composition-versus-Hall effect. This phenomenon 

can be explained by the fact that the electron states in the outer atomic 
shells are changed by applying a magnetic field. This affects the 

behavior of conduction electrons and alters the values of the Hall constant. 
The galvanomagnetic effects are closely related to the behavior of the 
electron components of the outer atomic shells. The state of the outer 
shell may be studied with high accuracy on the basis of these effects. 

The character of the chemical bond between various atoms of metallic ra 
alloys may thus be explained. The authors prepared alloys from pure 
titanium and aluminum with an Al content up to 40 wt% by two methods; 

1) powder metallurgy by pressing and sintering in vacuo at 600-1000° 
for 50-100 hr. 2) melting in the aro furnace with a wear-resistant 
tungsten electrode. The current collectors were triangular and knife- 
shaped at the point of contact with the specimen. They glided along the 
polished lateral faces of the sample by means of micrometer screws. Test 
method and measuring apparatus are described in Ref. 11 (N. V. Grum- 
Grzhimaylo, ZhNKh, 3, no. 7, 1958). Table 1 contains the resultant mean 
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values of the Hall constant of the alloys. On the basis of these data, 

the authors plotted a diagram of this constant as a function of the 
composition (Fig. 1). Two (a and b) jumps from the linear variation of 

the Hall constant to another linear variation are seen. These jumps 
correspond to; a) the compound Ti;Al with 14.3 atom% (9 wt%) of aluminum; | 
b) the compound Ti,Al with 25 atom’ (16 wt%) Al. The sintered and the 


cast alloys showed the same behavior. The cast alloys were subjected to 
homogenizing heat treatment (between 600 and 900° for 200-350 hr) 

immediately after measuring the Hall- constant. The limited range of the 

solid q-solution offers considerable difficulties in the presence of two 
metallic compounds if the order of variations of the Hall constant has to 

be determineds This determination requires an increased precision of 
measurement which was achieved by the device applied here. The authors 
conclude from their data that the solid aluminum solutions in a-titaniun 
exhibit a complicated kind of interaction owing to the existence of the \ 
two compounds TiAl and Ti,Al which apparently have a hexagonal lattice. 


They might result from solid solutions and correspond to compounds of 
the Kurnakov type (Ref. 12:. I, I. Kornilov, Izv. AN SSSR, OKhN, 1957, 
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no, 4,.395). The diagrams of the Hall constant in the range of the y-phase 
in alloys with 46.16 atom% (33wt%) to 53.85 atom% (40.0 wt%) aluminum 

show a sharp discontinuity at 50.0 atom (36.02 wt%).aluminum. It corre- 
sponds to the compound TiAl which was detected by other methods of 


physicochemical analysis. The equilibrium of the compounds Tigal, TiAl, 


3 
TiAl and the proof of their existence in the phase diagram depend on 
the kinetics and on the conditions of their formation which have to be 
further studied. The appearance of these compounds in the system Ti - Al 
increases the heat resistance of the alloys and rapidly decreases their 
plasticity at an aluminum content of more than 7-8 wt%. There are 
1 figure, 1 table, and 12 references: 8 Soviet-bloo and 4 non-Soviet-bloc. 
The reference to the English-language publication reads as follows: 
M. Hansen, Constitution of binary alloys, N.Y. London, 1958, p. 139 (Ref. 1)s 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 


(Institute of Metallurgy imeni A. A. Baykov of the Academy 
of Sciences USSR) 
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5.2610 B103/B206 
AUTHORS : Kornilov, I. I., Matveyeva, N. Mu 
TITLE: Heat of dissociation of Kurnakov's compounds Ni,Fe, Ni,Mn, 
Ni,Cr, and Ni,V 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 4, 1961, 880 - 883 


TEXT: The heat of dissociation is defined as being the temperature of 
transition of a compound into a solid solution at the critical transition 
temperature. The authors recall that metallic compounds are formed from 
solid solutions (e. g, in the system Cu-Au, N. S. Kurnakov, S. 
Zhemohuzhnyy, M. Zasedatelev, ZhRFKhO, 47, 871 (1915)). In honor of their 
discoverer they were called Kurnakov compounds (I, I. Kornilov, Usp. khin. 
vyps 9, 1045 (1952)). In publications (especially of the non-Soviet bloc, 
F. Rhines, J. Newkirk, Trans. Am. Soc. Metals, 45, 1029, 1953), they are 
considered to be the product of a single atomic regrouping connected with 
the ordering of the atruoture in the homogeneous medium, no phase trans- 
formation taking place in this case. Although in the systems Ni - Fe, 
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Ni - Mn, and Ni - Crithe above-mentioned compounds Ni,Me are formed from 


solid solutions, only a dotted line of the ordering of solid solutions used 
to be drawn in their equilibrium diagrams. ‘The phase transformations 
mentioned might, however, be accompanied by considerable energy conversions. 
In comparing the phase-transformation temperatures of NijMe alloys in the 


three systems mentioned with the heat of formation of Mi ,V and Nii, the 


authors tried to gain new knowledge on the nature of transformations in 
these systems. They used the thermographic method by L. G. Berg and V. Ya. 
Anosov (Ref. 8: ZhOKh, 12, 31 (1942)) forthe determination of the value 
of phase transformations of the systems mentioned in the title. This 
method is based on a comparison of the areas of peaks of differential 
heating ourves corresponding to the thermal effects in the standard and 
the specimen. Iron was used as a standard. The thermal effects of the 
magnetic OC—»(§ and the polymorphous 4 —» f+ transformation of iron are 
knowne On the basis of their values, the authors found the relative error 
of determination involved in the'method used here, by calculating the value 
of one thermal effect from that of the other. This calculated value is 
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compared with the value in the table. The authors established that the 

two compared values of the W —-» (3 Fe transformation differ by 2 - 5%, i.e., 
this difference lies within the range of accuracy of the method. Besides 
iron, nickel was also used as a standard for the determination of the ther- 
mal effects accompanying transformations in the alloys Ni - Mn, Ni - Fe, 

and Ni - Cr. The areas of the thermal effects were measured by geometric 
integration. Ni ,Me alloys were prepared in the arc furnace in an argon 


atmosphere from electrolytic Ni, Fe, Mn, Cr as well as from carbothermic 
vanadium (V content 99.8%). On the basis of a chemical analysis, alloys 
corresponding stoichiometrically to Ni ,Me were used for the investigation. 


They ‘were aubjected to: a) high-temperature. homogenization annealing, 
bd) long lasting annealing at temperatures below the critical transformation 
point: All alloys were annealed at 450°C except Ni,V which was annealed at 


950°C, The thermal effects were measured afte: annealing for 700, 1000, 
and 1400 hr. Table 1 gives the results. The highest value of AH was 
obtained for Ni Cr with 1400 hr annealing at 450°C (0.41 kcal/g-at). This 


value is much lower than the AH values of Ni,fe, Ni Mn, and Ni,V. The 
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authors presume that the compound forms here vory slowly, and that the 
alloy did not reach equilibrium. This problem is to be investigated 
further. The authors point out the high Q\H value which is considerably 
greater than 1, except for Ni,tr. The strength of the chemical bond might 


be of different nature in alloys annealed for a long time than in solid 
solutions. In the alloys investigated, the ordering processes are 
obviously linked with the formation of more stable metallic compounds. In 
the authors' opinion, they must have independent ranges of existence in the 
phase diagram of the system, and two-phase ranges as phase transformation 
of first kind. ‘The authors compare the data of Table 1 with the position 
of the respective metals in the periodic system. It is concluded that the 
AH values of all compounds mentioned are commansurable and increase (with 
the exception of Ni,Cr) with the distance of the metal contained in the 


compound from the position of nickel in the periodic system. Consequently, 
a certain dependence of the properties of chemical compounds on the 
position of the components in the periodic system is maintained. The 
strength of the chemical bond in Ni,Fe, Ni,Mn, Ni,v, and Ni ,Ti is apparent- 


ly also determined by the heat of formation (heat of dissociation). It 
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A 


-dnoreases with increasing difference of the chemical properties of the — : 
interacting metals, and is thus connected with the position of the reacting: 
elements in the periodic’ system. The increasing strength of, the chemical 
pond in the series Ni,Fey Ni,Mn, Ni,Cr, Ni,v, and Ni,TL must be reflected - 


4n the mechanical strength of these compounds, which, however, is to be 
investigated additionally. There are 4 figures, 1 table, and 13 references! |. 
@ Soviet-bloc and 5 non-Soviet-bloc. .The two references to Englieh-language ve 
publications read as follows: Ref. 6: P. Leech, S. Sykes, Phil. Mag., 2T) | 
No. 185 (1939); Ref. 7: 0. Kubaschewski, et. al. Trans. Farad. Soc., 523 
214 (1954). The third one see in the body of the abstract. 


i 


“ASSOCIATION: Institut metallurgit im. A. A. Baykova Akademii nauk SSSR 2G 
(Institute of Metallurgy imeni A. A. Baykov:. of the Acade ae 


. of Sciences USSR) 
PRESENTED: March “13, 1961, by I. I. Chernfayev, Academician 
: - 3 


SUBMITTED: February 22, 1961 
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AUTHCRS: Kornilov, I. I-», and Nartova, T. T- 


TITLE: Continuous solid solutions of metallides Ti,Al - Ti,Sn in the 


system Ti - Al - Sn 


PERIODICAL: Akademiya nauk SSSR, Doklady, v- 140, no. é; 1961, 829-831 


TEXT: The authors studied the phase diagram of the ternary system 


Ti - Al ~ Sn. For this purpose, the properties of alloys of this system 
were investigated, the compositions of which are located in the section 


Ti,Al - Ti,Sn. Thermal, microstructural, and X-ray structural analyses were 


carried out, and electric resistance and hardness were measured. The 
alloys were prepared fromTl-00 (TG-00) titanium sponge (limit of stability 
~ 38 kg/mm2), and high-purity aluminum and tin. Crystallization and 

phase conversion in the solid state were studied in these alloys by 
contactless thermal analysis in a plant designed by N. A. Nedumov (Ref. 16: 


ZhFKh, 34, no. 1, 184 (1960)). The phase diagram for the section 


TiAl ~ T2,Sn was constructed on the basis of results obtained (Fig. 1). 
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The alloys cf this section crystallize in the form of mutually limited 
solid solutions on the basis of the solid f-solution of the system Ti - Al 
and on the basis of the compound TizSn, and form eutectic mixtures with 


the eutectic point at 45% of T4,8n (~ 20% by weight of Sn). On slow 


cooling, these mixtures pass over into a continuous series of goli 
a()-solutions with phase conversion. At 960°C. the compound Ti,Al is 


obtained by prclonged tempering from the solid a($)-solutionsof the system 
Ti - Al, which. in turn, forms solid solutions with the compound Ti,Sn. In 


this state, the alloys of the section Ti,Al - Ti,Sn form continuous solid 


a 7 
solutions with hexagonal crystal lattice. The alloys studied exemplify a 
complicated phase equilibrium which considerably varies with temperature 
and conversions in the solid state. The above-meritiened formation of the 
continuous series of solid solutions in long-tampered alloys may be 
regarded as a continuous replacement of +in atems in the Ti,Sn erystal \ 


lattice by aluminum atoms without change in the lattice type. There are 
3 figures and 16 referenzes: 10 Soviet and 6 non-Soviet. The three 
most recent references to English-language pubdlications read as follows: 
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' KH. Ence, H. Margolin, J. Metals, 9, N@ 4, sect. 2, 484 (1957); D. Clark, 
J. C. Terry, Bull. Inst. Metals, 3, 116 (1956); P. Pietrokowsky, E. P. 
Frink, Trans. Am. Soc. Metals, 49, 339 (1957). 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
_ (Institute of Metallurgy imeni A. A. Baykov of the Academy. 
of Sciences USSR) 
PRESENTED: April 20, 1961, by I. I. Chernyayev, Academician 


SUBMITTED: March 27, 1961 
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VOL, Abram Yevgen'yevichs AGEYEV, N.V., rede3 ABRIKOSOV, N.Khe, doktor 
khim. nauk, red.; KORNILOV, I »-doktor_khim,nauk, rede} 
SAVITSKIY, Ye.M., doktor khimenauk, red.3 OSIPOV, K.As, doktor 
tekhn.nauk, red.; GUSEVA, L.N., kand.khim.nauk, red, ; > 
MIRGALOVSKAYA, M.S, kand.khimsnauk, redo} SHKLOVSKAYA, I.Yu., 
red.; MURASHOVA, N.Ya., tekhn.red. 


{Structure and properties of binary metallic systems] Stroenie 

4 svoistva dvoinykh metallicheskikh sistem, Pod rukovodstvom N.V. 
Ageeva. Moskva, Fimeatgiz. Vol.2. [Systems of vanadium, bismuth, 
hydrogen, tungsten, gadolinium, gallium, hafnium, germanium, holmium, 
dysprosium, europivm, iron] Gistemy vanadiia, vismuta, vodoroda, 
vol'frama, gadolimiia, galliia, gafniia, germaniis, gol'miia, dispro- 
ziia, evropiia, zheleza. 1962. 982 p. (MIRA 15:5) 


1. Chlen-korrespondent AN SSSR (for Ageyev). 
(Alloys) (Systems (Chemistry)) (Phase rule and equilibrium) 
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Konstantin Platonovich, dots., kand. tekhn. nauk; DUSININ, 
G.N., kand. tekhn.nauk, retsenzent; KORNILOV, 1.1, prof., 
red.3 VINOGXADSKAYA, $.I., red. izd—va; PUKHLIKOVA,N.A., 
tekhn, red. 


[Structure and properties of aircraft metals]Aviatsionnce 
metallovedenie. 2, izd., perer. i dop. Pod red, I.I.Korni- 
lova, Moskva, Oborongiz, 1962. 503 p. (MIRA 15:11) 
(Steel alloys). (Nonferrous alloys) 
(Airplanes--Materials) 
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1% 12S . E193/E383 

AUTHORS: Kornilov, I.1- and Yakimova, A.M. (Moscow) © 

TITLE: Creep and structure of alloys of the titanium- 
oxygen-hydrogen and titanium-aluminium-hydrogen 
systems 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 


-tekhnicheskikh nauk. Metallurgiya i toplivo, 
no. 3» 1962, 88 - 95 


TEXT: Since most Ti alloys contain 'H, 0 and Al (the first 

two as impurities, the last,as the main’ strengthening alloying : 
additions, the effect of these elements on the .structure and 
creep-resistance of Ti was studied. The composition (wt.%) of 

the experimental alloys varied within the following limits? 
0.1-1.63% O, 0,005-0.05% H and 1.05-7.86% Al. Creep tests were 
carried out at 500-550 on the Ti-O-H alloys and at 500 - 650 © 

on the Ti-AlsH alloys, under a stress of 7 kg/mm in the former X 
and 15 kg/mm in the latter case; the results, correlated with 

the results of metallographic examination, led to several 
conclusions. 1) The creep resistance of Ti-O-H alloys decreases 
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with increasing H content, oxygen having the opposite effect, 

Thus, for instance, the deformation of specimens containing aes “4c 
0.1% O and 0.005,,0.025 and 0.05% H after 5 h at 500 °c under a ; 
stress of 7 kg/mm” was, respectively, 10, 29 and 48 mm; the 
corresponding ‘figures for alloys containing 0.05% H and 0.1, 0.2 

and 1.2% 0 being 48, 20 and 1 mm. 2) As the U content of Ti» 
increases, the solubility of H in the metal decreases. In "7 ge 
addition, a change in the vu content brings about redistribution 

of H between the a- and y-phases. 3) The creep resistance of 

the Ti-Al-H alloys also decreases with increasing concentration 

of H, the deformation of alloys containing 3% Ai with 0.0054 0.025 

and 0.05% H after 50 h at 500 C under a stress of 15 kg/mm ant 
being 15, 25 and 35 mm. increasing the Al content to 5% (or ve 
more) increases the high-temperature strength of the alloy and 
decreases the harmful effect of H, the deformation of alloys 

(after 50 h at 500 °C under 15 kg/mm"), containing 8% Al with 

0.005, 0.025 and 0.05% H, being; respectively, 2, 3 and 4 mm. 

4) As the Al content of the Ti-Al-H alloy increases, the solu- 

ees ears H also increases from 0.025% at 3% Al to 0.05% at 5% Al. 
SUBMITTHD; October, 17, 1960 
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AUTHORS: Ko-Chih-Ming, Kornilov, I.I., Pylayeva, Ye.N.. (Moscow) 
TITLE: Investigation of the structure and properties of 


a titanium-aluminium-molybdenum alloys 

PERIODICAL: Akademiya nauk SSSR. Izvestiya.- Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, . 
no.4, 1962, 114-118" _ oe 


t TEXT: Using the hot-hardness technique for a rapid assessment 

of the alloy properties as 4 function of temperature, an ; 
examination Was made of the hot-hardness and creep of titanium- 

corner alloys of the Ti-Al-Mo ternary system along sections 

parallel to the Ti-Mo side of the concentration triangle at 

Aluminium contents of 0, 5, 10, 15, 20 and 36% and at molybdenum 
contents from 0 to 10%. The tests were made in BAM-1M (VIM-1M) 
vacuum machine. The test specimens were melted in an arc-furnace 

with a non-consumable tungsten electrode in an argon atmosphere 

and were vacuum-annealed at 1100°C for 24 hours, then annealed ‘ / 
again for 24 hours at 600°C and finally cooled with the furnace. A 
The hardness (1 kg load) was determined in the interval 20 to 

1000°c (in 100°C stages) after a holding time of 1 minute. The 
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hardness of titanium and of its alloy with 5% Al dropped 
progressively with rising temperature, whereas the hardness of 
alloys with 10, 15 and 20% Al changes little up to about 700 to 
800°C. Molybdenum additions have a much less beneficial effect 
on the, hardness of titanium, espec atures! 

the hardness of binary titanium alloys o decreased 
with rising temperature. The hariines 

unchanged as the temperature increase 

molybdenum content was raised to 10%. Studies of the effect of 
molybdenum additions on t ( i showed that 
the hardness at room temperature rises when 

3 to 10%; at higher temperatures the hardness drops. The creep 
of the alloys was examined at 700°C using a method described 
previously (Osipov, KeA-, T'ien-te-Cheng. Izv.AN SSSR.OTN. MiT., 
no.4, 1959). Molybdenum concentrations up to 1 ~- 3% increase the 
resistance .of titanium to plastic deformation at 700°C but this 
effect disappears almost completely if the molybdenum concentration 
is raised to 10%. In ternary Ti alloys (with 5, 15 and 20% Al), — 
the highest heat resistance at 700°C was observed in alloys with 
Card 2/3 
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AUTHORS : Kornilov, I.I., and Yakimova, A.Me (Moscow) 
TITLE: -—“Greep and structure of titanium-chromium and 


titanium-molybdenum alloys containing hydrogen 


PERIODICAL: Akademiya nauk SSSR. Izvestiya, Otdeleniye : 
tekhnicheskikh nauk. Metallurgiya i toplivo, no.4, 1962, 
119-125 ; 


TEXT: Since chromium and molybdenum enter the composition of 
many heat resistant titanium alloys, the creep and structure of 
Ti-Cr-H and Ti-Mo-H ternary systems was investigated, The alloys 
were prepared in a laboratory arc furnace with a tungsten electrode 
in an atmosphere of purified argon. Specimens used were in the 
form of hot rolled rods 8 mm in diameter. Before saturation with 
hydrogen, all specimens were vacuo treated (10-4 mm Hg) at 700'°C 
for 2% hours and cooled with the furnace, Saturation with hydrogen 
‘at 700 °C for 10 hours and cooling with the furnace. The specimens 
were tested for creep by the centrifugical method directly after 
hydrogen saturation without any additional heat treatment. The u 


chemical composition of alloys investigated is given (Cr and Mo 
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from 0.5 to 30%). The microstructure of the alloys was studied by ’ 
metallographic and microhardness methods. On the basis of the — 


results obtained it was concluded that: 1) Hydrogen decreases the 
resistance to creep of alloys containing from 0.5 to 15% Cr. 
2) With increasing chromium content from 3 to 7% the solubility of 
hydrogen in titanium increases from 0.05 to 0.5% 3). In titanium 
alloy containing 7% Cr, hydrogen strengthens both the a and 6 
phases.’ At 15% Cr the microhardness of the @ phase decreases with 
increasing concentration of hydrogen due to the decomposition of / 
the p phase and its impoverishment in chromium, 4%) The resistance 
to creep of alloys of titanium with 3 and 10% Mo decreases strongly - 
with increasing hydrogen content. On increasing the Mo content in 
alloys up to 20 and 30%, their resistance to creep increases. 
5) The solubility of hydrogen in titanium increases with increasing 
molybdenum content. 
There are 5 figures and 2 tables. 


SUBMITTED: October 17, 1960 
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16: 1¥00 
AUTHORS: Kornilovs I. Le» and Polyakova, Re Se 
TITLE: Study in the field of metal chemistry: Communication 3. 
Metallochemical properties of niobium 
PERIODICAL? Akademiys nauk SSSR. Iavestiya- Otdeleniye 
khimicheskikh nauk, no» 4, 1962, 565-573 
TEXT: Niobiua takes an intermediate position if the elements of the 
periodic system are arranged according %0 their electronegativity- 


36 metals are electropositives and ne 
a with Nb, which explains its 
electronegativity, and metallic compounds with 


structure of the com 


tals of similar 


arly 40 are electronegative as 
tendency of forming solid soiutions 


ty: (1) Nb forms a continuous geries . 
atomic radii do not differ from its 
negativity 1s similar. (2) The 

ne requires an 4gomorphous crystal 


ponents. (3) Limited solid solutions are formed with — Y 


aifferences in atomic radii of 8-10 to 45-16% and with slightly varying 


A 
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electronegativity- (4) The greater the aifference in electronegativity, 
the greater the tendency of forming compounds. The metals faeTis p-2ry 
v, Ta, Pas Mo, W, and U constitute the first family of elements 

forming a continuous series of solid solutions. The second family 

(Be, Soy Yy La, Ac, Hf, Thy Crs Wn, To, Re, Fe, Ru, 08; Go, Rh, Ir, Nis 

Pda, Pt, Cu, AG» Au, Zn, Cd, He, By Al, Ga, In, TL, Cy, Si, Gey Sn, Pd, Ny 

Pp, As, Sb, and Bi) and 10 elements of the actinoid group (altogether 

68 elements) form limited solid solutions with Nb. The more electronegative 
the alloy metal compared with Nb, the more compounds are formed. The 
third family (S, Se, Tes po, F, C1, Br, I, and At) forms, with Nb, only 
compounds with covalent or jon bonds. Some of these compounds have semi-~- 
oonducting properties. An intermediate position is taken by 05 N, By, ©» 
and some other metalloids which, gocording to their reactions with Nb, 
belong to the second family but form, with Nb, some compounds with 

covalent bonds. The fourth group consists of elements that do not react 
with No (Li, Na, K, Rb, Cs, Fr, Mg, Cas STs Ba, and Ra) and inert gases 
(He, Ne, Ary Kr Xe, and Rn). The metals of this group are more 
electropositive. than Nb, and differ very much in the ionic radius from 
the latter. Metal systems with a given number of elements can be well X 
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KORNILOV, I. I. (Moskva); NARTOVA, T. 7. (Moskva) 
eer 


t 7000 4n alleys on a Ti Al compound, 


Stress-rupture strength & Met, 1 topl, no,d%liz= 
base, Ts. AN SSSR, Otd, tekh. nauk. (MIRA 16:1) 


(TM tanius—aluainun alleys—Testing) 
(Metals at high temperatures 
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° 


AUTHOR: Kornilov, I. I. . 
TITLE: “Metal chemistry of titanium alloys and the further . 
tasks of research 


SOURCE:  Akademiya nauk SSSR. Institut metallurgii. Titan i yego . 
splavy. no. 7, Moscow, 1962, Metallokhimiya i novyye © i 
splavy, 5-25 


TEXT: In view of the ever increasing significance of titanium al- :. 
loys in engineering 4 detailed survey of this field is given. 
There are in all 17 elements (groups 0, Ia and IIa, except Be ) 
which do not form solutions or compounds with Ti; 9 elements | 
(groups VIb and VIIb, except oxygen) form with Ti many compounds. . 
- characterized by jonic or covalent bonds; 45 elements (including . 
groups Ib - IVb, Vila, Villa) not only form with Ti various oom- : 
ounds, but also can form solutions in it; finally 9 elements | 
ar, Hf, V, Nb, Ta, Cr, Mo, wand U) form with Ti a continuous 8e- | 
ard 91/3. ; 3, Jf ate 
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‘ries of solid solutions. The solubility of elements in Ti decreases: 
as the difference between the chemical properties of Ti and the 
element in question increases. There are 4 fundamental types of 
phase diagrams of binary Ti systems. The problem of phase equili- 

. bria in these systems cannot be solved unless chemical reactions 
between the elements in solid salutions are allowed for. From the 

' behavior of Ti in binary systems it is possible to obtain the 
general features of its behavior in ternary and more complex sys- od 
tems, As regards the properties of mechanical strength and heat 
resistance, various binary, ternaryand more complex alloys are 
adduced and described. The tasks to be given attention in the next 
future relate to the further improvement of the quality of Ti used - 
as initial product for high-grade alloys and the improvement of 
the technology and investigation of new high-strength Ti alloys.. 
In this connection it is indispensable to reduce the content of 0, | 
N and H below certain limits, and this cannot be attained without 
refining the metal. It is important to conduct further studies of 
new alloys based on the so-called intermetallic solid solutions, 

—and of the Ti-Al, Ti~Sn and some ternary systems. Various fields 
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of application of titanium and its alloys.are described. There are © 
14 figures and 6 tables. The most important English-language re- 

ferences read as follows: M. Hansen, ‘Constitution of binary al-. 
loys', McGraw Hill, New York, 1958; J. H. Westbrook (ed.), 'Mecha- — 
nical properties of intermetallic compounds', John Wiley and Sons, | 
New York, 1960. 
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AUTHORS; Kornilov, 1, LepEylayeva, Ye. N. and Volkova, M. A. © 
TITLE: Properties of the alloys of the ternary titanium-alumi- 


num-vanadium system 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
_splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 89-94 


TEXT: fhe work is a continuation of previous investigations of 

Ti-Al and Ti-Al-Fe alloys. In this investigation the heat stabili- 

ty of Ti rich alloys of ternary system Ti-Al1-V was investigated. 

Microstructure of the alloys at 600°C included either one -phase ae 

or two phases X and (X%+ B). The alloy with 7.5% Al and 0.5% V had 

a single phase structure of Q{-solid solution and the alloy with 

7.5% Al and 4% V consisted of (% + 8) phases. The heat stability 

was determined by the method of centrifugal bending under a tension 

of 15 kg/mme at 550°C. For alloys containing 5% Al, additions of V 
_-from 0.5 to 1% did not decrease their heat stability. Further in- 
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D244/D 
AUTHORS: Xornilov, I. I, and Nartova, 7. 9, 
ae er 
TITLE: Phase diagram of the vernary titanium-aluminum-tin 
system 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
Splavy. no. 7, Moscow, 1962, Metallokhimiya i novyye 
Splavy, 95-104 


TEXT: The authors investigated a part of ternary: system Ti-Al-Sn, . 
close to the Ti corner of the triangular diagram, using thermal, 
microstructural and X-ray analysis. The maximum-Al-Sn content of 
the system was 45%, Tfwo.polythermic sections of the system were 


were present in the system at 600°: 1) Large area of solid-solu- 
tion of Al and Sn in A-Ti with the hexagonal structure; 2) conti- 
nuous solid solution based on TizAl and TizSn with an isomorphic 
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&(6)-hexagonal structure; 3) limited ¢+solid solution based on 
compound TiAl with the hexagonal structure; 4) two-phase regions 
X+ 0 andd(o) +¢°. A similar distribution of phases existed at 4 
g009G. At 1000°G the area of B-solid solution close to the pure 

Ti point of the diagram extended from the side of Ti-Al (5.5% Al) 
to Ti-Sn side (~22% Sn). A, large part of the diagram was covered 

by two-phase region B +<(0), the extent of the continuous (3d). 
solid solutions decreased and that of p~-solid ternary solution in- 
creased in comparison with the section at 600°C. At 1200°C the solid 
solution of Al and Sn occupied a- considerable part of the diagram. 
The majority of investigated alloys underwent a solid state transi- 


tion connected with polymorphic & ;—> 8-Ti transition. There are 
8 figures. : 7 


Card 2/2 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720009-9" 


"APPROVED FOR RELEASE: 06/14/2000 i hh si Atala ton ean ee 


7 stent eee 


~ 


SS ee 


3. PAIG . 
Se Boag Ae2/000/007/016/040 
im D290/D307 
VE. 102 PS 
AUTHORS: _ Kornilov, I. I., Mikheyev, V. S.-and Belousov, 0. K. 


TITLE: The main properties of solid solutions with ang-tita- 
nium base at -196° 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Pitan i yego 


splavy. no.:7, Moscow, 1962, Metallokhimiya i novyye 
Splavy, 120-126 


TEXT: Properties of alloys derived from three tdimiary systems with . 
an Y%-Ti base were studied in continuation of earlier studies of 
ternary Ti systems by one of the authors, and was motivated by the 
lack of systematic information about Ti alloys at low temperatures. 
The authors studied Ti-Zr-Mo, Ti-Zr-V, and Ti-Zr-Nb systems con- 
taining 1.3 atomic percent of Zr and variable amounts (up ‘to 5 aton- 
ic percent) of the third component. Phase diagrams in the region of 
the polymorphous transformation were constructed using microstruc- 
tural and thermal analyses and elecsrical resistance measurements, 
Mechanical properties of the %-solid solutions were studied; the 
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AUTHORS: .Kornilov, I. I., Mikheyev, V. S., Pylayeva, Ye. N., Vol- 
kova, M. A., Borok, B. A., Shchegoleva, R. P. and Golu- 
beva, L. 5S. 


PITLE : The effect of aluminum on the structure and properties of 
a Ti-Al-Cr-Fe-Si-B alloy prepared by powder metallurgy | 


SOURCE: Akademiya nauk SSSR. institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
eplavy, 130-134 


PEXT: The authors studied the effect of varying amounts of Al in 
@i-Al alloys (1 - 7% by weight Al) and in alloys of the Ti-Al-Cr- 
Pe-Si-B system (1.5 - 12% by weight Al) on the structure and pro- 
perties of the alloys. Strength of the Ti-Al alloys increased from 4 
77.2 to 107-3 kg/mm? as the Al content rose from 0 to 7%; the. 
strength of alloy ATY(AT4) increased from 104 to 142 kg/mme as the 
Al content rose from 1.5 to 10%. Plasticities of the alloys de- 

~—creased and the heat resistance of AT4 increased as the aluminum 
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contents became higher. The rate of oxidation of AT4 in air at 70 
decreases by about 60% as the Al econtent rose from 5 to 12% by ! ee 
weight. There are 4 figures and 4 tables. 
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AUTHORS: _ Kornilov, I.'I., Pylayeva, Ye. N., Volkova, N. Aey 
Borok, B. A., Shchegoleva, R. P. and Golubeva, L. 5S. 


TITLE: ‘Whe effect of Silicon on the properties of a 6-component 
alloy of the system Ti-Al-Cr-Pe-Si-B prepared by powder 
metallurgy 

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 


Splavy. no..7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 136-139 


TEXT: The authors studied the effect of varying amounts of silicon 

in Ti-Si alloys.and in alloys of the systen Ti-Al-Cr-Fe-Si-B on 

the properties of the alloys, in order to find the optimum Si con- 
centration in alloy Ary (ana). The mechanical properties were mea- } 


sured in both the forged and hot worked conditions. The strength 
of the Ti-Si alloy increased from 77.2 to 100.8 kg/mm@ as the Si 
content increased from 0 - 2% while the strength of the alloy AT4 

~ increased from 110 to 138 kg/mm? with the addition of 1.5% Si. Pla- 
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sticities of. the alloys decreased with rising Si content. AT4 con- 
taining 0.5% Si withstands a continuous stress of 30 kg/mm? at 
500° for about 100 hours. The corrosion resistance of AT4 at 
700°C is approximately doubled by the addition of 0.5% Si. There 


a 


are 4 figures and 4 tables. : 


a 
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AUTHORS: .Kornilov, I. I., Mikheyev, V. S., Chernova, 7. S. and 
Markovich, K. 2. 


TITLE: The basic properties of titanium alloys A7Tz (AT3),ATY 
(AT4), ATG (AT6) and ATS (ATB) . 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
; splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 140-149 os 
TEXT: Properties of the above alloys, which are’ related to the tee 
system Ti-Al-Cr-Fe-Si-B were studied; the Al content varied fron. - 
2.5 to 7.5% by weight while the total Cr, #e, Si and B content _ V2 
was in the range of 1.0 - 1.8%. The alloys can be melted under - 
works conditions in vacuum are furnaces and are subjected to the 
same forging, rolling and het working processes as all standard 
and experimental Ti alloys. A section of the phase diagram was 
constructed from the results of thermal and microstructural ana- 
. lyses and measurements of the temperature of the solidus. Mechani- 
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cal properties were comprehensively measured and their limits 
found for many specimens; the properties of industrially produced 
alloy specimens were found to be within these limits. Temperature 
variations of the mechanical properties, long-run strengths, creep 
and elasticity moduli of the alloys were measured in the range 

20 - 650°C, There are 6 figures and 8 tables. ; 
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AUT::ORS: Kornilov, I, I., Mikheyev, V. S. and Chernova, T. S, 


VITLE: thermal stability and change in properties of titanium 


alloys Ar3(AT3), aTY (AT4), ATE (AT6) and 4T& (ATS) 
during ageing 


SUURCE: Axademiya nauk SSSR. Institut metallurgii. Titan i yego 
Ssplavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 185-190 2. 
TEXT: Thermal stability of the above alloys, after soaking for 
100 hours at 400, 450 and 500°C, was determined ‘by the change in 
mechanical properties and microstructure of the alloys before and 
after ageing. Ageing was studied on specimens received from labo-. 
ratory and experimental production melts, the ingots being 1.2, z 
20, 50 and 400 kg in weight. All ingots were melted in vacuum arc 
furnaces with soluble electrodes. The ingots obtained were forged 
at 1000 - 1200°C into rods of 12 - 14 mm diameter. These were aged 
—and then specimens for mechanical testing were cut from them. It 
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was found that the alloys AT3, AT4, AT6 and AT8 from laboratory 

melts which contain average or below average total alloy contents 

are thermally stable at 450 and 500°C after ageing for 100 hours. 

They do not become enbrittled and do not exhibit any noticeable 

changes in mechanical properties. Only alloys containing above a 
certain limit of impurity content age and become brittle. Alloys -- “B 
ATS, AT4 and AT6 from the production melts exhibited thermal stabi- 
lity after ageing at 400, 450 and 590°C for 100 hours. There are 


4 figures and 4 tables. 
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AUTHOR: Kornilov, I. I. 
eg OD 


TITLE: 
SOURCE. 


The physicochemical theory of heat-resistance 


Akademiya nauk SSSR, Institut metallurgii. Issledovaniya po zharoprochnym splavam, 
v. 9. 1962.. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 96-107 


TEXT: Various aspects of this problem are discussed, such as the existing theories of heat resistance, the 
aature of the influence of various chemical elements and intermetallic compounds, and of the rates of various 
physicochemical processes on the heat resistance of alloys. The conclusion is drawn that from the physico- 
chemical point of view there are two main mechanisms by which the heat-resistance of alloys is increased. 


The firat is the formation of solid solutions, and the second the precipitation of strengthening phases from 
supersaturated solid solutions. In the following discussion, M. B. Makogon reported on his investigations of 


the mechanical properties of Pb-Bi and Cd-Hg alloys. His results confirm the thesis put forward in the 
present article. There are 3 figures. 
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(Nickel alloys-—Testing) 
(Metals at high temperature) 
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“TITLE: Constitution diagram of the tantalum - nickel system 


PERIODICAL: Zhurnal neorganicheskoy khimii, vy. 7, no. 3, 1962, 590-595 


(99.84) and 10 ¢ of H-C(N-0) 


purified He atmosphere, 


microstructural, 
solidus temperatures of the Ta- 

pyrometer, and those of alloy c 

and with non contact th ix branches: 
crystallization of the ® solid solut (2) Ta,Niz (3) Tani; 
(4 Taki,; (5) TaNi,, and (6) @ sol base.” The liquidus 


branches intersecting at 1785, 1570, and 1420°% correspond to the following - 


peritectic equilibria: (3 + melt + Ta,Ni; Ta Ni + melt = Tani; melt 4 Tali, 
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= Tania; and at 1320 and 1360°C, to the eutectic reactions: melt <= TaNi 

"+ Taig; 

ted: Ta Ni (66.6 atomic % or 86.25 weight % Ta); Talli (50.0 atomic % or ~ » de 
76.05 weight % Ta); TaNi, (33.3 atomic % or 60.88 weight % Ta). The micro~: 


ae structure was examined in cast alloys quenched from 1600, 1500, 1400, 1300, 
and 1200°C (soaking time 100 hrs each), and others annealed for 50 hrs at 
1110°C, 100 hrs at 4000°C, and 250 hrs at goo°c. At 94 atomic %.Ta after 
quenching from 1600°C, polyhedra of a solid solution were formed. At 95.89 
atomic % Ta and quenching from 1500° a second phase was precipitated within 
and on the grain boundaries. At 99.62 atomic % Ta and quenching from 1300°C 
the solid solution began to disintegrate. Ta,Ni is formed from the peritec+'« 
tic reaction which takes place at 80.10% Taafter quenching from 1300°C. 

Ta ,Ni (66.6 atomic % Ta) has a dendritic structure in the cast state which 


changes into polyhedtal after prolonged annealing at a high temperature. At. 
60.44% Ta, there is a peritectic reastion between melt and Ta,Ni with for- 


mation of Talli. After prolonged annealing TaNi (50 % Ta) assumes a poly- 
hedral structure. A eutectic reaction occurs between TaNi and TaNi, in the ° 
Card 2/3 | _ . 
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melt = Tai, + Ni solid solution. Three new compounds were detect: 
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Metallurgical chemistry of vanadium, Usp.khim, 31 no.9: 
1076-1103 S$ '62, , (MIRA.15:9 


1. Institut metallurgii imeni A.A. Baykova, 
(Vanadium) (Chemistry, Metallurgic) 
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ag ee re _ B101/B144 
AUTHORS : Belousov, 0. Ke, Kornilovy I. I., and Mikheyev, V. 8. 
- ee ” . 
TITLE: Examination of a-titanium solid solutions highly ductile at 
-196 C.° 


PERIODICAL: Akademiya nauk SSSR.. Doklady, v- 145, no. 5, 1962, 1102-1105 vo 


TEXT: Alloys based on solid a-solutions of the ternary systems Ti-Zr-Ko, 
Pi-Zr-V, and Ti-Zr-Nb were melted in an electric vacuum furnace to increase 
the durability of titanium without making it less ductile. The resulting 
solid a-solutions showed a satisfactory ultimate strength on and impact 


strength ay at room temperature and also at -196°C. Alloys with hetero- 


geneous a + # structure, however, showed low ductility at -196°C, The 
alloys with optimun properties were designated AT-2 (AT-2); data for three 
of these are compared below with the data for other constructional metals, 
the best being the AT-2-4 which contains Nb: 
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eae ER Bee 
t H a . 7 ; 

Alloy &8 2. 55% Wh ak 2 a) 2 1857 War "ak 2 
ke /mm®, ‘ egn/om*kg/mm” ; kem/em 


ee enero cere RTS 


Pure TP -00(TG-00) Ti 35 50 'g0 | 25-30 60 32 65 - 23 

(AT ~2—4 <4 80.0 20.9 165.5 17.8 119.5 :13.8 37.6 : 11.2 

‘AT-2-2 75.6 123.9 69.4 19.2 116.0 ,12.5 44.6 : 15.8 . 
AT~2-4 { 65.5 :25.0171.2 24.1 98.6 '19.4 69.8 ; 20.3 H 
‘Duraluminum 40.0! - |} -° 4.2 : 500° - Sd 3.24 
‘Armoo iron 32.0: =: «= : | 
X-3-N(Kh-3-N) steel 99.7. - = 


t 


‘y-4 (U-4) steel : 0 - «= 


The alloys produced. on industrial scale Sentioned th 
e results of laborator 
ie ie aia dcr a-solutions of the systems Ti-Zr-Ta, Ti-Mo-Ta, and 
-V-Ta are ewise assumed to have a high 1 t -196° 
There are 3 figures and 1 table. ° i aS ke en 


ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of 
Card a/R Metallurgy imeni A. A. Baykov) 
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1. Institut metallurgii im. A.A.Baykova. Predstavleno adakemikon 
A. A. Bochvaron. 
(Man ganese-nickel alloys) (Creep of metals) 
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AUTHOR: Kornilov, | be I, Qloscow). 
TITLE: -— “Investigations in the metal chemistry of titanium 


pe eronrenee Akademiya nauk SSSR. -Izvestiya. Otdeleniye 
tekhnicheskikh ‘nauk, Metallurgiya 2 gornoye dela. 
noel, 1963, 152-2160 


TEXT: This is a ‘continuation of the author's work on the metak =~ 
chemistry of titanium. He describes, mainly for binary systems, 
some of the relationships governing the Limiting concentrations 
of alpha- and beta-solid. solutions of titanium and of the peri- 
- tectic, peritectoidal, eutectic and. eutectoidal reactions of” 
titanium systems. He-considers, these in relation to the electron | 
structure of the atoms and the positions of the reacting elements ~ 
in_the. periodic: table, Zr and Hf show continuous alpha- and beta-~ 


solid solutions with collective distribution of auter electrans™ in ae 


the interionic space of the -solid solution, Th forms only 
. partial solid solutions. Vv. Nb, Ta and Mo' form continuous solid - 
solutions with beta~ and partial with alpha-titanium; Cr and U 
are similar but show. a eubectord transformation; the behavior of) 
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Wongeds ‘further investigation. —-. The forms. of the, ere gt aa 
diagrams obtained with V, Cr, Mn, Fe, Co, Niand Cu aN o ae 
gnterpreted in terms of their outer-clectron arrangem : ee 
elements of period II the greater difference between. t ee 
chemical properties and thase of titaniun, and Tah one ere 
radii, lead to lower solubilities and a tendency ¥e ee acacia 
The suboxides, subnitrides etc are of most interes+ an er 
has started ar investigation of the Ti-0 system. In gro : ae 
there is.no obvious relationship between the solubility os me 
electronic structure of the elements; some (Ti-Si, ear ae 
eutectoid and other (Ti-C,-Ti-Ge and Ti-Sn) casera mnie es ue 
ations. -Group III elements provide important ane an pee 
solubility and peritectoid reactions. The genera eye Paes 
by the author are relevant to studies of little ee Ge er 
‘binary titanium systems and can provide.a basis ae Oe ceca 
- and experimental investigation of the nature of ti a eee Sf 
in ternary and more complicated systems. | There eed ee ee 
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Certain regularities inthe heat resistance of titanium alloys, 
Metalloved. i term. obr.-met. no.2:7-12 F '63. (MIRA 16:3) 
(TMtanium alloys—Thermal properties) : 
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t system 
at treatment of titanium alloys in the five-componen . 
+ - Al ~ Cr ~ Fe € 51... Matalloved, i term. obr. met. en 16:3) 
F '63. : 
eee : (1 tentue-aluntnum-shromiun alloys—-Metallography) 
(Annealing of metals) 
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Heat treatment of titanium alloys in a si component system 
Ti - Al - Cr - Fe = Si - B. Metalloved. 1 term. obr. met. 
no.2354-56 F. '63. (MIRA 16:3) 

' (Titanium alloys—-Heat treatment) 
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SOURCE: - aN S38R, | Tene od. ‘tokens ate, Metallurgiya i gornoye: «tho, NOs eB 


TOPIC. TAGS: saeay. Tisbase: alloy, tstr-Mo alloy, T-Zr-¥ abe Matt aney, 
be - cryogenic effect, . Al=2 alloy, eryogente, alloy: 


ABSTRACT: © ‘Three: series of ternary ‘Ti-bage alloys, T-Zr-tlo, TZ, ‘and: ae 
‘ /Tndr-l, hava been studied in a search for a material for servica at cryogenic. ae 
; | temperatures,. All alloys (six in each -series) had the sama Zr content,- approxi- a4 
mately 2.5%. The Mo, V, and Nb contents varied from 0.34 to 4.83,.0.19 to: — 
ae and 6.32:to 3. 16Z,. respectively. The solubility of V, Nb, and Moin Ti-2. 56. . 
dx alloy: at 8006 was found te be 0.5,:1.0, and 0:3—0.4% for alloy wade with 9 
'4odide titanium, and 0.9. to‘1.0,.1.5,., and. 0.5% for alleys rade with TG-00... > 
titanium sponge. - With: ‘docreasing. temperature the solubility of Y, Nb, and No 
, increases, The alloys designed. to have ana or a + § structure were melted ine 
“vacuum-are consumable-electrode. furnace from TG-00 titanium sponge (99.85% p pure. on oe 
Card. ee : : pea eRe kn ee 
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/ | Aodide Zr, 99.90% pure Mo, Nb (98.8% No, 0.5% Ta), aid 99.858 pure V). ¢, 

vp hoe me ure No, Nb (98.8% No, 0. and 99.85% 

_; 9390-10006, annealed at. 7500 for £0. min, ‘and foals abies ater 
_ , Showed that with increasing Mo, V, or Nb content the tensi 
' Increase and ductility decreases et both #20 and -196C, 
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Investigations in the field of the chemistry of titanium metal, Titan 
1 ego splavy no.l0:5-13 '63. (MIRA 1731) 
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“ACCESSION NR: AT4007024 S/2598/63/000/010/0027/0036 


AUTHOR: Belousov, O. K.; Kornilov, I. 1; Mikheyev, V. S. 


“TITLE: Phase diagram of the titanium-vanadium-niobium-molybdenum system 


. SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963. 


Issledovaniya titanovy*kh splavov, 27-36 


TOPIC TAGS: titanium molybdenum niobium alloy, titanium quaternary alloy, titanium 
alloy, phase diagram, titanium alloy structure, component solubility, alloy component 
solubility, vanadium containing alloy 


ABSTRACT: In a study of the Ti-V-Nb-Mo system, isothermic cross sections were 
constructed from microstructure analysis and measurements of hardness and electrical 
resistivity at 600, 700 and 800C. Solubilities of the 3 admixtures in -Ti are given in 
Table 1 of the Enclosure. Of special interest. is a sharp phase boundary change occurring 
during the a-Ti + - Ti —> 4 ~-Ti transformation, which was observed by measurement of 
electrical resistivity while slowly heating (1-2C/min.) the specimen from 0 to 1000C, 
Upon quenching the alloy system from the f-phase, marked changes appeared that cor- 
respond to occurrence of metastable phases. The phase diagram of the Ti-V-Cb-Mb 
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alloy system is shown in Figure 1 of the Enclosure. Orig. art. has: 6 metallographic oF 
sections, 2 tables, 3 graphs, and 8 phase diagicams. 


ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Institute AN SSSR) 
SUBMITTED: 00 - DATE ACQ: 27Dec63 ENCL: 02 
sup cope: MM NO REF SOv: 008 OTHER: 005 
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TABLE 1 
Solubility in + - Ti 
Temperature °C Vv Cb Mo 
600 2.2-2.3% 3.6-3.8% 1.2% 
700 1.5% 3.0% 0.8-0.9% 
800 0.9-1.0% 1.5% 0.5% 
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- Fig.’ 1 - Phase diagram of the Ti-V-Nb-Mo 
system at 600C and a total admixture. 
concentration up to 50%, 
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AUTHOR: Boriskina, N. G.;Korniloy, I. 1, 
TITLE: Phase composition of alloys o! Ti-Al-Cr. -Fe -S{ system, containing 6% Al and 
0.3% Si 


‘ : 
SOURCE: AN SSSR. Inatitut metallurgii. Titan 1 yego splavy*, no. 10, 1963, 
Issledovaniya titanovy*kh splavov, 86-14 ; 


TOPIC TAGS: titanium alloy, titanium aluminum chromium alloy, iron containing alloy, 
silicon containing alloy, phase composition, alloy property 


ABSTRACT: In continuation of earlier work on titanium-rich alloys, ten Ti-Al-Cr-Fe-Si ; 
alloys containing 63.7 to 93.5% Ti, 6% Al and 0.3% Si were arc-melted in an argon 
atmosphere, forged at 1000-1200C and variously heat treated. Through microstructure 
analysis, X~ray analysis, and measurement of hardness and electrical resistivity, phase _ 
components were identified and solubility ranges of Feand Cr were established ford. 
and 4 Ti at 500, 800, 1000 and 1100C, From 600 to 800C, only 0.4% of Fe + Cr dissolves 
inofTi (See Figure 1 in tho Enclosure). Results of tests for hardness and electrical 
resistivity are shown in Figures 2 and 3 of the Enclosure, respectively. Orig. art. has 

8 ye sections, 6 graphs and 4 phase diagrams, ‘ oe 
ord 61 Bot. , , : 
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-. AUTHOR: Korni lov, le bes Pryakhina, Le les Ozhimkova, 0- Ve 


-TITLE: The effect of prolonged aging on the phase composition, structure and proe - 
= perties of the alloys: of a Ni = Cr = W- Ti = Al system ; 


“SOURCE: AN SSSR. Institut metal lurgi!. _{ssledovantya po zharoprochny#m splavam, 
ye 10, 1963, 168-174 | 


“TOPIC TAGS: alloy agtng, alloy phase composition, alloy heat resistance, alloy 
hardness, alloy structure, alloy property age dependence, nickel alloy, Ni = Cr- 
WeTis Al alloy, chromium containing alloy, tungsten containing alloy, titanium 
containing alloy, aluminum containing alloy 


— apsTRACT: This study attemps to determine the effect of long-term aging on the 
.. phase composition, structure, and alloy properties of aNi«~ Cr-W- Ti -Al 
system. It is related to a general study of the various factors affecting the _ 
heat resistance of alloys. It has beer, successfully demonstrated that along with. - 
‘the test temperature, the time factor also exerts a great influence on this para- 
meter. This paper deals with an Investigation of the simultaneous effect of cheml=: 
~ ¢al composition, structure, and extended conversion time on the heat-resistance 0 


“gergaln alloys, The alloys consist of 4 five-component system, Ni- cr - W - Ti - 
Ear 13 ; . ; any 
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“Al, In which the content of Cr, W, and T! Is constant while the content of Al is | 
‘yarted between 0.5 and 7-9%- The compositions of the alloys studied correspond ee 
‘to the single-phase region of five-part solid solutions with a nickel base and the : 
. two-phase region with separations of the excess }“«phase (based on an NI3Al com- 
: pound). Prior to the Investigation, the alloy samples in the cast state were sube i 
: jected to temperatures of 1200C for 134 hours, and then tempered In water. This i+ 
“heat treatment resulted In a fixing of the tempered state of the supersaturated sol~ 
: id solutions and the heterogeneous structure of a series of alloys with excess : 
‘phase. A study of the effect of extended aging times (to 25,000 hours) ‘at 900C on ; 
the phase conversions of the alloys of the NI = Cr «= W= Ti = Al system showed 
/ that five-component solid solutions of alloys containing 1.8=5.1% Al undergo dis-= ° 
integration during the aging process. The number and dimensions of the excess i 
‘ phase particles Increase as a function of the extended aging time perlod. The Ine} 
‘ vestigation of the effect of long converston time on alloy hardness for the same ; 
.' system led to the discovery that the greatest changes In hardness are observed 
_ during the first tens and hundreds of hours of crystallochemical reactions In the. 
course of the aging process at 900C. In analyzing the effect of the time factor 
(at the same temperature--900C) on the heat resistance of the alloys of the Ni - 
Cp = WT = Al system, the authors concluded that there was 4 difference In the 
effect of the erystallochemicalreaction time on alloy heat resistance under the 
~ condi s es of a shorteterm and lona-terai creep tests. Under the conditions of the 
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. ghort~ter test (up to 300-400 hours), the most heat resistant was found to be the © 
-. alloy with the maxcdmuna supersaturation of solid solutica (with 5.1% Al). In the - 
extended tests, alloys with a lesser degree of supersaturation (with 3.4, 2.8 and 
1.6441) became the most heat resistant. A double influence was established for the 
excess phase on the heat resistance of the alloys. The initial stage of the fine~ | 
dispersion disintegration of the supersaturated solid solution is characterized by - 

a strengthening of the alloy and an increase in heat resistance. As the excess 
phase coaguiates, softening of the alloy and a reduction of heat resistance occurs © 
Orig. art. has: i figures. ; ; ; 
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TITLE: Investigation of the heat resistance of titanium aluminum tin alloys by the 
centrifugal method 


SOURCE: AN SSSR. Institut metallurgii. ‘Titan i yego splavy*, no. 10, 1963. 
Issledovaniya titanovy*kh splavov, 202-206 


TOPIC TAGS: titanium aluminum tin systein, titanium aluminum tin alloy, titanium alloy 


heat resistance, titanium alloy creep, Kornilov creep test, heat resistance, creep i : . 
strength +f 


~ ABSTRACT: In order to evaluate the creep strength of Ti-Al-Sn alloys in relation to 


temperature, composition and phase structure, the authors investigated the heat 
resistance of various cross sections of this system by the centrifugal bending method. 
Alloys were prepared in an are furnace, arnealed at B50C for 30 minutes and thon 


| .. subjected to stresses of 15-25 kg/mm* at temperatures of 500-800C for up to 400 hours. 
A study of the radial cross section in Which AL:Sn = 4:1 showed maximal heat resistance in 


a) 
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a mixture containing 30 wt. % Al + Sa, near the transition point from a solid solution to a 
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heterogencous alloy. The resuits of studies on other cross sections, some of which are sees 
shown in Fig. 1 of the Enclosure, indicate that the heat resistance increases markedly ~~ _ 
_ in the area of the metallide solid solution, being considerably higher than for solid 2 

;  golutions of the motals thomsolvos. Alloys of tho TigAl-TigSn system, corresponding 

i toa continuous solid solution of the motallides, wore found to show a continuous range 

; of heat resistance, with composition maxima related to the time of deformation. The 

: -maximal heat rosistanco in this system wis shown by alloys based on a compound of 

| Ti and Al. Orig. art. has: 3 figures. 
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‘TITLE; Heat resistance of some titanium alloys at 450-700 C 


SOURCE; AN SSSR. Institut metallurgit, Titan { yego aplavy®, no. 10, 1963. 
Issledovaniya titanovy*kh splavov, 234-244 


“TOPIC TAGs? titanium. alloy. heat. Fesistance, titanium alloy, OT-4 alloy, OT-4-2 alloy, 

' AT-3 alloy, AT-4 alloy, AT-6 alloy, AT-8 alloy, AT-9-0 alloy, AT-10 alloy, AT-10-0 — 
alloy, AT-12 alloy, Ti sub 3 Al base alloy, titanium aluminum alloy, titanium aluminum 
manganese alloy, titanium aluminum vanadium alloy, VT-5-1 alloy, VT-14 alloy 


ABSTRACT: The heat resistance of the VI'-1, VT-5-1, VT-14, OT-4-2, AT-3, AT~4, 

AT-~-6,and AT-8 alloys was tested by a simple centrifugal method to determine the creep 

limit ‘under thermal loads. Tests were carried out under loads of 20 kg/mm2 at 

temperatures up to 700 C; specifically, tests were conducted at 450 C for 5000 hours, 

at 500 C for 250 hours, at 550 C for 100 hours, at 600 C for 50 hours, and at 700 C for | 

500 hours. Isotherms for the tested conditions were plotted. It was concluded that the | 
H 
| 
t 
i) 
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:  VT-1 and VT~14 alloys are not heat resistunt at any of the temperatures. Tho highest 
| heat resistance at 600-700 C was shown by the AT~10 and AT-12 alloys, which contain 
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' 7 or 8 alloying elements, and the ST-2 alley, which contains TigA1 as a main component. 
. The AT-3 and AT-4 alloys showed good hent resistance up to 500 C and the AT-6 alloy 


i 


up to 550 C. The AT-8 alloy, containing Al, Cr, Fe, Si, and Bona base of 
<£-titanium showed a greater heat resistance at higher temperatures (up to 600 C) than 
the OT-4 and OT~4-2 alloys containing Ti, Al,and Mn. or Ti, Al,and V with an £+4 
structure and VT-6 or VT-5-1 alloys containing Ti, Al,and Sn, It was proved tha the 
heat resistance is increased by alloying with many elements. The heat resistance of 
the alloys containing six alloying elements increased in the direction AT-3 —> AT-~4—=> 
AT-6 —> AT-8 as their aluminum content increased. This was explained by the in- 
crease inthe temperature of the o& = #3 transformation and the strengthening of theeC 
solid solution. Orig. art. has: 10 figures and 2 tables. 
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Activation energy of creep and the mechanism of plastic deforma 
titanium alloys. !itan i ego splavy no.10:251-253 '63. (MIRA 17:1) 
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_ AUTHOR: Boriskina, N. G.; Kornilov, I. I. . 4 E 
TITLE: Mechanical properties of titanium-rich alloys of the Ti-Cr-Fe system (sections | : 
_ with 0.5 and 1.5 % Fe) i xe 
SOURCE: AN SSSR. Institut metallurgii. Titan 1 yego splavy*, no. 10, 1963. 

Issledovaniya titanovy*kh splavov, 300-303 - * 


TOPIC TAGS: titanium chromium iron alloy, titanium alloy, titanium alloy structure, 
titanium alloy strength, titanium alloy ductility, titanium alloy heat resistance, titanium 
alloy property, alpha beta titanium alloy ’ 


| 

1 

j 

ABSTRACT: Titanium alloys can be strengthened by alloying and by suitable heat treat- . 

ment. The authors therefore studied the influence of iron and chromium and of heat li 

treatment on some physical properties of titantum-base ternary alloys. The alloys in- | 

vestigated were of the Ti-Fe-Cr type; specifically, sections with 0.5 and 1.5 % Fe con- | 

taining 0, 0.5, 1.0, 2.0, 3.0, and 6.0% Cir. ‘Tensile strength and elongation at room | 

‘ temperature and heat resistance measured in terms of time for a certain creep strain | 

. under specified conditions (stress 15 kg/mm? at450C) were determined, and thermal | \ 

SE was studied. ‘The following heat treatments were applied: quenching in water 
1/2 : 
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as 750C is the most favorable of the heat treatments tried for getting optimum mechanical | 
properties at both room temperature and 450C. Maximum tensile strength and elonga- 


- over a total of 2000 hours. It was concluded that the investigated alloys are of relatively! 
high stability. Orig. art. has: 6 figures. ; oe 


T st Er Oth 


- ACCESSION NR: AT4007053 
from 1000C (Maintained for 5 hours) or 750 (200 hours) and annealing at 400C for 200 


aged at 450C in a vacuum for 1, 10, 25, 50, and 100 hours. Hardness testing and 


hours. Thermal stability was investigated in samples water-quenched from 750C and L 
metallographic examination were applied for detecting phase transformations, It was | : 


-found that the mechanical properties of both investigated alloy sections with 9.5 and 1. 5%, 


Fe can be altered by heat treatment. In addition, it was discovered that quenching from |‘ 


tion at room temperature and. maximum ‘heat resistance were obtained with a 1.5% Fe 


tion rates were very slow, Fe and Cr peing beta stabilizers. Only a partial transforma-j - 
tion of beta solid solution ‘into eutectoid was observed after annealing at 550 and 450C | 
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' "AUTHORS: —--—« Ko chiheaing, Korntiov, I I, Iles Pylayeva, Ye. N. 


' PITLEs Tnveot igation of the phase diagram of the system titeniua- 
aluminium-molybdenum in the titanium-rich alloying regions. 


PERIODICAL: Zhurnal neorganicheskoy ichimdi, v. 8, no. 2, 1963, 366 - pee 


TEXT: The present study belongsto a series of investigations of the 3 
Quaternary system Ti-Al-Mo-V. In order to obtain missing data the solidus 
isotherms of alloys of the system Ti-Al-Mo containing (% by weight) 

55 - 95 Ti, 5 = 35 Al and 0.5 = 40 No were plotted. Using these and data fi 
relating to the microstructure and. Xeray analysia, nine poélythermal cross= 
sections and three isothermal cross-sections were plotted. Results: 

Alloys rich in titanium melt at 1700°C.,. The m.p. vises to 2000°C .with 

50% Mo, whereas it falls to 1400°C with high alumifium content. Increasing 
molybdenum content causes the temperature of the a= transitions to drop, 
increasing aluminium content raises it. With 5 to 10% Al content the poly- 
thermal cross-seotion passes through the crystallization regions of the . 


Pes (a+B)- anda =phases. With 15 to 20% Al content, the p-phase is the 
cara 1/4 ; 
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first to crystallize, which is then partially converted into the a-phase 

and finally the y-phase separates itself from the a-phase. With -25% al the 
@+f+y) region widens and a (+y) region occurs. With 30% Al, the y-phase is 
separated from the Bephase, which crystallizes first, and then the a-phage 
is formed due to peritectic transition. With 35% Al the B-phase orystall- 
izes first and is.followed by the y’-phase, so that a (B+y) region is formed. 
With 40% Al only the: :Ywphase forms from the melt. In the isothermal cross- 
seotion at 1100°9C the largest region is the one of the f-phase reaching up 
to 10% Al. The a-phase, forming a narrewsrip is adjacent to the Ti-Al side 
between 10 and 25% Al. The TiAl-based ternary solid solution, the y=phase, . 
has only a small region. The maximum solubility of Mo in TiAl is about 
11 - 12% at 1100°C, Titanium alloys with less than 12% Al + Mo show 
martensitic structure after quenching in water. At 800°C the B-region 
becomes smaller and its boundary is displaced towards the Ti - Mo side. 

The central part of the cross-section is formed by the (at8)-phase. At 
600°C the (a+8) region and the (a+B+y) region widen. At this temperature 
the solubility of molybdenum in the solid a solution is about 1 -0%. Between 
600 and 1100°C the following phases are in equilibrium with one anothers 

a, B,YX, atB, atx, Bty, y+TiAl,, atBts und others. There are 6 figures and 
: 1 table. The English-language references are: H. D. Kessler, Armour 
: Card 2/3 _ 


_DEPROVER FOR RELERSE: Biss pallet CIA-RDP86-00513R000824720009-9 


Ie Le See aT peste 
JES HAS Ra eee ERT 


1 


<: s/o1a/6s/o8/o0e/00s/o1 ee 
Investigation of the phase... ' - B101/B186 aed 


! Research Foundation, Report on Contrast No AD 11-022 ORD to Watertown . 

; Arsenal, 1951; H. Margolin et al., New York Univ. Eng. Res. Div., Final * 

Report in Watertown Arsenal. Lavoretonrs: 1954 on Contract No Da-030-069~. . 
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TITLE: Hew netallic materiale for cheatea. machine canst strriotion 


‘SOURCE: Vassoyusnoye khimtcheskoye abshchestvos ‘Zhurnal, Yo. 8, No 3 19635 - : Pe an 
305-317 ee : A 


POPIC: TAGS: ‘llimd sina, manganese, - gheonliad, ‘Gin, deo: copper, . boron, sireoniia; ’ ea 
‘vanadium, molybdenum, - niobium, chemical mackie construction, strength of mater’. Peano us 
als, oxidation-resistance 


| ABSTRACT: . Authors describe different. Stent bt a and their characteristics. Segre 
_ and their application as machine components. ‘in the chemical industries, The most © = 
-important alloys used to give titanium the. desired strength and corresion— 
resistance are: aluminum, manganese, chromium, tin, iron, copper, boron, and - 
- others. The best: solid-solution can be obtained by adding such elements as sir e 
--.--gonium, vanadium, molybdenum, and. ‘niobium. --The laboratory IMET recommended 2... - .-- 
: composition of b eneediala capita de with 2658-68 aluminum for. such melts as ens AT-3, 
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At-ky and ATS. > The’ authors determinad. that the alloys increase the strength toa .. 9. 
much higher degree than that of: titanium alone, and aleo increase the plasticity ae 

| of. the preduct. The oxidatdion-resistance is dnereased by adding beryllium, of _ Bie 
'. af, or by adding 20-25% chromium ata temperature of 7060-900C and up to 0.25% sil- ss 
-deon. Zirconium is highly corrosion-resistant against mineral acids, as for-ex- (ss : 


ample against concentrated HCL and HNO sub 3 and also against 50% conc. NaOH and ae 
A oub 2°50 sub 4 at temperature of 100C. Fut concentrated H sub 2 50 sub & and ‘s 
75% H sub 3 PO sub 4 destroys zirconium and also the aqua regia and the hydro-_ 


fluoric acid dissolves zirconium. “The physico-mechanical properties of titanium = .. | a 

and its chemical stability against active chemical acids, can be sufficiently in-.— ie 

creased by. adding other elements as alloys... By alloying titanium with platinum = ss o 

_ or palladium one can increase its corrosion resistance against sulfuric and salt = oo 

acid solutions. © By alloying titanium with more than 20% molybdenum, the corrosion- | ii 

7 resistance of titanium is greatly increaset in contact with salt-sulfuric and phos- .-_«<“‘i ir 

4% phoric acids, The best results ate obtainid by adding 30% molybdenums - Orig. art. . > 
has: 9 figures and & tables. - yf tee 
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/P TITLE: “Seminar on’ refractory decals, compounds, and alloys (Kiev, - 7 
i j. April 1963] . 


- ‘SOURCE: | Atomnaya energiya, ve 4s, no. 3, 1963, 266-267 


wh: I. Kornilov, The interactio 


7 “volving the formation of binary 
| solutions, 


n between refractory compounds in= : 
» ternary, and nyrhe component solid ae 


' G. V. Samsonov,‘ cleaditdeaion of 
| compounds of nonmetals with element, 


aydrides, nitrides, and ether: 
8 of the periodic table, 


V. N, Yeremenko, Z. I, Tolmachev,. 
properties and the electron structur 
interstitial phases, 


The relationship between some 
e of transition metals and their 


The nature of the ¢« 


. G. V. Samsonov, atalytic properties of transition 


/ metals, 


I, A. Kedrinskiy, A, I. Aout Ye. A. Berkman, Sper aedead 


data on the catalytic eehaVeEy of refractory metal electrodes in 
electrochemical BOSC CL ORS 5. : 
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